schools. We contrast our definition of total wealth with the traditional and narrower measure that includes only net endowment. Significant practical problems are associated with the measurement of some components of wealth in institutions of higher education, particularly physical assets.
In section 4 we consider the variability of income from three major sources of wealth: endowments, government appropriations, and annual gifts and grants. Although the experience of any one individual school may differ, on average, income from endowment wealth tends to vary more than income from wealth in the form of appropriations. Gift income tends to be less variable than endowment income but more variable than income in the form of appropriations. We also examine the variability of total wealth, summing across these three important sources of income. A short conclusion follows.
Section 2. Wealth in Institutions of Higher Education
Institutional wealth is easier to recognize than to define, in part because it may take several forms. Host would agree that the small number of well endowed private colleges and universities are wealthy. Most would also concur that the vast majority of private institutions with little or no endowment are not wealthy. However, besides endowment, which may be restricted or unrestricted in use, we also might want to consider as wealth the value of land, buildings and equipment and other physical assets owned by a school, regular annual gifts and grants that a school is free to use for current operations, and regular annual appropriations from state or local governments. Furthermore, it may be appropriate to offset the endowment of an institution by the amount of its indebtedness in order to arrive at a measure of unencumbered wealth. 1 Winston (1988) has noted the increased importance of institutional borrowing in recent years.
2 Net endowment equals restricted and unrestricted endowment minus indebtedness. This is a somewhat conservative measure since many institutions only borrow in order to arbitrage the interest differential between their endowment portfolio return and the, typically tax-free, interest rate on debt Some of the items in the above list of assets seem to correspond more closely to an intuitive notion of "wealth" than others; it is instructive to consider why these assets might be considered wealth or "wealth- issued by an institution of higher education. Unless specified otherwise, from here on, the term endowment should be interpreted as endowment net of institutional indebtedness.
3 To continue the analogy of a big household, capitalizing the government revenues of public institutions can be viewed in the same way as capitalizing the expected social security benefits of a family as a part of their retirement wealth.
4 In a broad sense, the "wealthness" of all assets varies with the extent to which their use is restricted. Both financial and physical assets may have constraints on their use. Unrestricted endowment may have more value than restricted endowment because the latter is encumbered: if the activities supported by restricted endowment funds are valued at only a fraction of the value of unrestricted spending, the restricted endowment should be discounted by that same fraction. The value of an institution's physical assets may also depend upon explicit or implicit constraints on their use or disposal. capital are not available. 6 For the purposes of our empirical analysis we 6 Measuring physical assets' contribution to the wealth of an institution is complicated by the fact that the value of services provided by assets such as buildings, equipment, art collections, etc., are frequently unrelated to the value of these assets on an institution's balance sheet. This is the result of two factors that can pull in opposite directions. The first is that physical assets are frequently valued on an institution's balance sheet using historical cost which may be a small fraction of their replacement cost. This tends to produce a systematic downward bias in the measurement of institutional wealth. The second factor producing a discrepancy between the value of services provided by physical assets and their book value is that an institution's current configuration of physical assets may not be consistent with its current needs.
(In such a situation we normally assume that an economic agent would buy or sell assets to achieve consistency, but this may not be feasible for colleges and universities. This is true both because institutions' desire to maintain the spacial integrity of their campuses may prohibit the sale or rental of buildings and because redeployment efforts may be seen as violating an implicit agreement with donors, thus endangering the future flow of resources.) Both of these factors reflect the fact that colleges and universities neither depreciate or will define institutional wealth more narrowly, namely, endowment plus the capitalized value of annual non-endowment income flows. appreciate their physical assets to reflect economic reality. Even did account for these changes in economic value, the issues related reconfiguring physical assets would remain.
7 We recognize that this measure is too restrictive in scope.
if schools to
However, we believe it is superior to measures that ignore the capitalized value of non-endowment income flows. Furthermore, because institutional physical wealth and financial wealth are likely to be highly correlated, the omission of physical asset wealth should not change the qualitative results of our analysis.
8 This measure understates true wealth differentials insofar as wealthier institutions use their wealth to increase E&G expenditures.
9 One of the more influential and important works in the economics of higher education was the Ford Foundation report published in 1969 that encouraged schools to move away from basing operating budgets on annual endowment yield, a policy that led to budget whip-sawing, and instead to adopt a system in which some fixed percentage of endowment was to be spent each 
FIGURE 1
We have argued that endowment is an overly restrictive measure of year. Of course, this recommendation was not of much practical value to the majority of schools that have no significant endowment.
(See the data presented below.) We define the sustainable rate of annual availment of endowment to be the maximum rate of availment that will allow the real level of endowment (i.e., accounting for inflation) to be maintained. We will assume that rate to be 5%. This figure closely approximates the actual behavior of the typical college or university as documented in the 1989 NACUBO Endowment Study. These too should be considered in measuring institutions' wealth. 11
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As a Percentage of Education & General (E&G) Spending Across Schools
Employing this more comprehensive measure of wealth has two advantages.
First, it more accurately measures the ability of colleges and universities to finance educational expenditures. Second, it provides a means of comparing the wealth of public and private institutions.
There are clearly problems inherent in any effort to incorporate the 1 0 The net present value (also called the discounted value or capitalized value) is the current value of a flow of income that accrues over time. To find the net present value of a flow of income, the income accruing in each year in the future is divided by a discount factor appropriate to that year, and the resulting quotients are then summed. The discount factor appropriate to each year is equal to one plus the interest rate (also called the discount rate), the latter expressed as a decimal number, all raised to the nth power, where n is the number of years between the present and the year in which the income flow occurs. (So, if the interest rate is 1 0 % the present value of $100 to be paid 7 years from today is: $100 =$100=$51.32. (1.10)' I.95 II We include only private gifts, grants and contracts in computing our measure of wealth. The HEGIS data we use does not allow us to separately identify private gifts. We do not include government grants and contracts since these funds typically pay for sponsored research and are best viewed as direct payment for these services. However, beyond picking some rather arbitrary adjustment factor, it simply isn't clear how to go about this, and to avoid being misleadingly precise, we will not attempt to do so. In our calculations, we have assumed that each school will continue to receive, in perpetuity, the real level of public appropriations and gift and grant income that it enjoyed in 1985-86. 13 To arrive at the net present value of these flows, we assume a discount rate of 12 Some public schools receive government funds on the basis of a formula that may be based on enrollment, tuition, and institutional spending. These formulas, however, are created and can be modified by legislatures.
I 3 Clearly, a problem is created if a school was engaged in a major capital fund drive during 1985-86. We have made no attempt to correct for this problem or other randomness introduced by selecting a single year on which to base these measurements. Unfortunately, more recent data that might capture the affects of stock market gyrations in the late 1980's on endowment values and the affect of the more recent economic downturn on government higher education appropriations are not available at this date.
(See the recent articles in The Chronicle of Higher Education by Jaschik and Cage and Blumenstyk on the impact of state budget deficits on public higher education.) 8%. 14 We add current endowment to this net present value to derive our comprehensive measure of wealth. We refer to this measure as "total wealth." ii. Wealth measured on a per student basis.
We would expect larger schools to have both greater expenses and larger revenues than smaller schools, and 50 it is useful to measure wealth on a per student basis. If we assume that nominal interest rates increase point for point with increases in actual inflation, the appropriate discount rate is the real interest rate. Thus, our choice of 8% is likely to underestimate the wealth of public institutions.
I5 To arrive at the denominator for our per student measures we have simply added the number of undergraduate and graduate students at an institution. We have discovered no convincing method for apportioning wealth between graduate and undergraduate students. iii. Wealth comparisons acroee institutional type and control.
-
There is a clear relation between institutions' type and control and their level of wealth. The data in Table 3 give average total wealth per student for public and private two year colleges, public and private four year colleges, and public and private universities. Two year colleges are significantly lees wealthy than four year colleges. Four year colleges appear less wealthy than universities, although this may simply reflect the fact that we were unable to apportion universities' wealth between the graduate and undergraduate divisions.
TABLE 3
One of the striking findings shown in Table 3 is that when we employ our measure of total wealth that includes the capitalized value of annual income flows, public four-year and two-year colleges are wealthier on average than 17 In a recent paper Nordhaus [1990] proposes a technique for evaluating the sensitivity of an institution's budget to macroeconomic factors such as inflation and interest rates. This risk analysis approach reveals that college and university budgets can be expected to be significantly buffeted by changes in these variables. The data presented in Table 4 reveal important differences in the variability of income in the form of state and local appropriations, endowment 18 Schools were dropped from the individual entries in Table 5 if they did not receive at least 5% of their E&G expenditure8 from the respective revenue source. All of the data were adjuated for inflation using the all items CPI. income, annual gifts and grants, a5 well as the sum of these income sources. 19
Distribution of Endowment and Wealth Using Capitalized Flows Does Not Include Tuition
We have again grouped institution5 by control and type in reporting our results.
TABLE 4
In public institutions our variability measure for government appropriations ranges from about 0.10 for universities to 0.13 for four year colleges and 0.17 for two year schools. In contrast, for private schools the measure of variability for endowment income ranges from a low of 0.14 for universities up through 0.23 for four year schools to 0.28 for two year colleges.
For both public and private schools and all control types, the variability measure for gifts is consistently higher than for either endowment income or state and local appropriations. For private schools that receive state and local appropriations, the variability of this income source is smallest at universities and somewhat higher at two and four year institutions.
In the last panel of Table 4 we examine the variability of the sum of endowment income, government appropriations, and annual gift and grant income for each school. We refer to this sum as total income. For all three types of schools the measure of variability for private schools is roughly two times the magnitude of the measure of variability for public institutions. These data support our contention that common perceptions of institutional wealth, based on endowment or endowment per student, are severely distorted. Public
HEIs not only dominate the higher wealth decilee, their non-tuition income tends to be less variable as well. The data reported for endowment income through HEGIS does not include capital gains or losses. To the extent that this component of endowment return is more volatile than dividends and interest, our measure of variability for endowment income is understated. Our work also highlights the potentially devastating affect on public institutions of significant reductions in government support to higher education. Public institutions' wealth is heavily concentrated in the form of government appropriations, and the quality and quantity of educational services theae schools provide is closely tied to this support.
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